Magnetically labeled human natural killer cells, accumulated in vitro by an external magnetic force, are effective against HOS osteosarcoma cells.
We evaluated the efficacy of a novel natural killer (NK) cell delivery system in vitro, and also investigated the antitumor effect of the accumulated cells on HOS osteosarcoma cells. Human peripheral blood mononuclear cells were isolated and co-cultured with inactivated K562 erythroleukaemic cells in the presence of IL-2 for 5 days. CD3- CD56+ NK cells were labeled with immunomagnetic beads and separated using a magnetic cell sorting system. Purity and cytotoxicity against K562 cells and HOS cells of the magnetically labeled NK cells were measured. To evaluate whether magnetically labeled NK cells could be accumulated in a specific area by magnetic force, the NK cells were placed in chamber slides in the presence, or not, of an external magnetic force of a neodymium magnet (diameter: 1.5 mm, height: 3 mm, total magnetic flux density: 0.282 T). Moreover, to investigate the antitumor effect on HOS cells, the magnetically labeled NK cells were added to HOS cells in chamber slides in the presence, or not, of an external magnetic force for various times. HOS cells were subsequently stained with Papanicolaou for histological examination. It was found that the magnetically labeled NK cells were highly purified and had cytotoxicity against target cells. The NK cells were accumulated effectively by the magnetic field and, when the NK cells were added to HOS cells in a chamber slide with a magnet placed beneath, a significantly larger number of HOS cells detached from the magnet zone than from other zones. Apoptosis was detected in most detached HOS cells. In conclusion, these findings indicate that magnetically accumulated NK cells efficiently induced apoptosis in HOS cells, suggesting that magnetic targeting therapy using magnetically labeled NK cells holds promise as an immunotherapy for osteosarcoma.